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ABBREVIATIONS, 

^ fignifies Addition, fo 2 -^ 4 means that 
a and 4 are to be added together. 

— denotes Subtra<3ion, fb 4 — 2 fignifieg 
that 2 is to be taken from 4. 

s= denotes Equality, fo 4 = 3+1 fignifies 
that 4 is equal 3 when added to i. 

i 

/ fignifies any Angle. 






The preface. 

TH E Number of Publications already ex- 
tant^ treating onTvuGoiiiOMET^Y^ lam 
well perfuaded occupy no inconjiderable Part of 
the Bookfeller's Shelves. But as Improvement 
does not akvays keep Pace with the Time and 
Labor bejlowcd on a Subje&^ fo the Treatifes 
already abroad on this Science^ do not exclude 
any Necejffity for further Elucidation. 

The two follozving fubjiantlal Reafons^ 
are what I lay before the Public as an Apology 
for fending this Work abroad into the Worlds 
I. That the Hoo^s for the mojl part which 
contain any Thing o/'Plain Trigonometry, are 
Books, which treat of one or more of the othfr 
mathematical Sciences^ as Menfuration, Navi- 
gation, Aftronomy, &c. and thereby the Price 
of the Books becomes 5, ,6 or perhaps 7s. 6fl. 
Purchafe. Now I have by treating of this 
Branch Jingly J reduced the Purchafe^ feveral 
tShillingS'-^an ObjeB you know to thofe in poor 
Circumjiances! And 11. The JVay in which I 
have treated this Subje^j is entirely new; I 
mean as to the Plan. And as far as IJee^ 

a hut 



(but to be fure a Father is apt to judgeparttally^ 
&f his own Child) it is fo plain and eafy that 
to be comprehended^ it need only to be read. I 
have taught by this Method for nearly 6 Tears i 
and with fucb Succefs^ that I am induced to ie^ 
it open to the Worlds in hopes that it mayfaci^ 
lit ate the Acquijition of fo ufeful a Science. • 

/ have in the fir ji Place treated on Practical 
Geometry, but have ufed only fuch Problems as 
the Work requires^ hoking upon any other as 
fuperfiuous. 

Tou have^ in the next Place ^ given a Compen^ 
jt//«/w 2/^ Speculative Geometr)'', in Order to 
prepare the Learner for a right Underfi<inding 
of the Demonfirations ofthefiveralRttles which 
ere to be found in the IVork. Some of the P^-v-^ 
pofitions J ha^ feletled from other Ant hot i. 

As to thePlanpurfuedinfolving th£ 3 Varictips 
^c. of Trigonometry, / f}:all not Jpc-ok ff 
here^ as a few QbfervationSy by Way cf miAd- 
vertifcment to the Learner y are • laid doivn on 

the 



prR Ef FtAVOtEl m 

tbeSubjeB and^placed before the ifi, Varifety; 
and tberefdre Jhali mly fc^, " tbat J haOe 
tendered the Jfplkation of TTi^onomttty to 
Heights^ and DilVances, as'ufefulas pjfibkr bf 
inferting various Kinds of Examples^ feverdl of 
which are borrowed from Tiu Hutton?s ex^ 
celkntTr^aiifeonMenixiraiioa. > 

Ihjhortj Jhave endeavoured throughout the 
whole .^ to be m flain and concife as pojffble^ and 
indeed too r^uch Fains and Labor cannot be 
be ft owed (to make any Improvement) on the 
Science of Trigonometry, it is of fuch gene- 
ral Utility. It may with Propriety be terracd 
ihe^ Ba/is xf mathematical Learning, ^fhe 
Surveyor in ] meafuring and laying out his 
Lands knows the Utility of it. The Mariner 
daily and hourly experiences convincing Proofs . 
of its falutary Effeds. But doth it reji here? 
No — fee it mount up to the Skies tofupport the 
AJlronomer in his lofty Refearckes, leads htm 
pn to new Difcovcries^ finds the: MagnhudC^^ 
^ Dijlance^ Motion^ LcUpfes^c. of the Heirvcnfy 
Bodies^ and explains the Caufe of ihe Diver fity 
of Color in the Kainho^Vy to the natural Philo-x 

foplcr^ 
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Jbpher. Such are the Powers ^/trigonometry. 
,It is to this Science that we owe many valuable 

Difcoveries — Dif cover ies which would perhaps 
Jor ever have been numbered with the Arcana 

of Nature. 

^herefore^ conjidering its general Utility y I 
nvould advife every one who means to Jiudy to 
any great Lengthy to get acquainted with the 
, Principles ofity for I am well ajfured^ that no 
cnewho ts ignorant of them^ can make any 
great Progrefs in the mixed Mathematics. 

Ofman-Flat, 
Qdi. %%d. 1792. 

RICHARD COCKREL. 
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P il A C T I C A L. G E p. M E JR, y. 

CHAP. I. . 

i E C T 1 O K I. * 

DEFINITIONS. 

• <■ 

•i 

I . /ni EOMETR Y is a Seience whichtrcato 
VX ofexteuded Quantities; ExtcatiiS^is 
ifi. Length/ 2///^, Length and BieadthE^^wd 
3^^, Length, Breadth and Thicknefs. , • 

2. A Point is indivifible and therefore has 
no Parts. r ~ "^ 

3. ALinefe:gen^r "-^ ^ 

*ated by the Motion of ^ ...^^^^ 

a Point whether it be C^""^^ , ^*"^D 

ftraight as A B, or in a 
curve as C D. 

4. Parrallel Lines A.-, — .^ — , — ^ — p^B 
are fuch as are equidit ^ 

tant in all their Parts*, . 
from each other, as A B, 
and C D. 

A 

5- Two 



PRACTICAL GEOMETRY. 



5. Two right Lines as 
A B, and A C, do, when 
they meet, make what 
is called an Angle, as A. 




6. When one right Line falls on another 
right Line, and makes the Angles on each 
fide equal, it is faid to be D 

perpendicular to the Line 
on which it falls ; and the 
Angles are called right 
Angles. Thus: D C isj^,. ' B 

perpendicular to A B; and ^ 

the Angle A C D equal the Angle D C B, is 
a right Angle, 



7. An acute Angle 
is lefs than a right Angle, 
as the Angle C A B, ^ 




' 8. An obtufc Angle is 
greater than a right Angle, ^^ 
as D G F. 




•F 



9. A, 



PRACTICAL GEOMETRY. j 

g. A Circle is a regular Figure, and is ge- 
nerated by the Revolution 
of the Line C A, (round 
the Centre C) called its Ra- 
dius; the Line BDA, de-B| 
fcribed by the Point A, in 
this revolution, is called the 
Circumference or Periphe- 
ry of the Circle, 




lo. A Line paffing 
through the Centre of a 
Circle, and, terminated 
by the Circumference, is^ 
called a Diameter, as A B. 
It divides the Circle into 
two equal Parts called 
Semicircles, zs^ A E B, 
and A D B. - 




1 1 . A Quadrant is half a Si- 
micircle cut off by a Line per- 
pendicular to the Diarneter, as 
A CD. ^ 




12, A 



PRACTICAL GEOMETRY, 



1 2. A Chord Line is fuch 
a Lme as cuts the Circle in-? 
to 2 unequal parts, an^islefsO^ 
than the Diameter, as C D, 




13. A Triangle is a Figure bounded by 
three right Lines, and Cf 

confequently has three 
Angles, as A B C 




1 4. A right angled Triangle is fuch as has 
t>ne of its Angles a right ^ 

one: or, in other words, 
when two of its Sides 
fall perpendicular to each 
other, as A B C. A^ 




15. An Ifofcales Tri- 
angle is fuch as has two 
of its Sides pqual, a^ 
PF=EF. 




16. Au 



PRACTfCAt QBOMETRY^ 

1 6. Arieqimat5eralTri^: 
angle hath all its Sided 
and Angles equal, , gs• 
AC=BC=AB, 



17. A Scalenous Tri-^ 
angle hkth all its Sides 
and Angles unequal, ^s 
AC, BC, AB, 



18. A Square has 4 e-. D 
qual Sides and all perpen- 
dicular to each other, as 
ABCD, 



19. ARfedangle orPa-"^" 
rallelogram is a four fided 
Fig-ure whbfeoppofite Sides ^ 
are fequal, and as in the ^ 
Square, tie Sides are perpendicular to each 
Other; a^KFG If... 

PROBLEM!. ' - 

To hffeQ a given right Line^ or divide it inti^ 
two equal Parff. 

I. With 




SPECULATIVE GEOMETRY, z^ 
C O-R.O L L A R .Y.. ;^:; r tv ' 

Hence Triangles upon the fame iBafe, and 
between th? fame Parallels are equal, becauic 
they are Halfs of Parallelograms defcribed on 
the fame Bafe, and between the fame Parallels. 

PROPOSITION II4 

In every right angled triangle ^ the Square of 
the Hypothenufe (or Side fubtendhig the right 
jingle j) is equal to the Sum of the Squarely- 
of the other two Sides. 



DEMONSTRATION* 

Draw the Line 
A H, Parallel to 
B D, and join A D 
and AE, the Aagle 
D B C, is equal to 
the Angle ¥ B A» 
and add the Angle 
ABCtolx^h, then 
k the Angle A B D 
equal to the Angle 
F B C, raoreovcP A B is equal to F B, -an4 
B D equal to BC, by the Definition ' of 4 
.. Square 




24 5 P:B C U L A T 1. V E GEO ME T R T. 

Square ; therjcforc is the Triangle- A B D, c- 
qual to the Triangle F B C, by Prop. 6. But 
the Parallelogram B H, is equal to twice the 
Triangle A B D, and the Parallelogram C H, 
13 equal to twice the Triangle ACE, by 
Corol. Prop. 10. alfo the Square A F, is double 
the Triangle F B C, and the Square A G, 
double the Triangle G C D. But the Triangle 
F B C, is equal to the Triangle A B D. 
And the Triangle GC B, is equal to the Tri- 
angle ACE; therefore ther Square F A, is 
equal to the Reftangle B H, and A G equal 
to C H, and by confequence the Squares A F 
and A G, are equal to the Square B D E C. 
QED. 

PROPOSITION 12. 

If a Line be drawn parallel to any Side of a given 
Triangle J it will cut the other two Sides 
proportionally. 

DEMONSTRAT TO N. 



Draw W X ParaUel 
to U T, toxut the Sides 
SUandSTinW, X; 
then S W: S U: : S X: 
S T ; draw W T and 
U X, making the Tri- 




SI^ECtJtAf IVE' feEOMETTTCV. i; 

angles U W X and T X W ; therefore it will 
be, as S W X: W U X: ! S W: W U, and, 
as S W X: W UX (the Triangles UWX 
and T X W being equal) : : S X: XT; then 
throw away the two firft Terms S W X, 
WUX, anditwiUbe, asSW: WU::SX: 
XT. C^ED. 



P R O P O 



I T I O N 



If in a Circle^ a right Line drawn through the 
Centre bifeds another^ not , drawn, through 
the Centre^ if will cut it perpendicularly^ and 
if it cut perpendicularly it will bifetl it. 



DEMONSTRATION. 

Part I. Fom the Centre A, let there be 
drawn A C, A F the Triangles X and Z are e- 
quilatcral to each other. For CO, F Oare by 
the Hypothefis equal, and 
A C, A F are fo, becaule 
drawn from the Centre ; 
while A O is common to 
both. Therefore the Angles 
AOC, AO Fareeqi\al 
by Prop. 6. Therefore 
right ones, by Prop. i. 
wliich was the firft part. 

D 2. Bccaufe 




»6 SPECVLATIVF GEOMETRY. 

2. Becaufe by the itypothefis A O C, 
A O F are right Aflgifes:^ -AC ^Squire fhall be 
equal to the Squares of A O, O C together, 
by Prop 1 1 ; and -^ J'^Sqijaf e, equal to the 
Squares of A O, t) F together. Seeing there- 
fore the Squares of 4 C, AK V^ ecmal^^c 
Squai^sT^ ^<X '^ C! togetier'iwiai^4afo 
equal to the Squares of A O, OF together^ 
Wherefore taking away the common Square 
AQfi theSquares of O C, O p mfe«ltf feq^i 
A*i4 tfeer^fore the right LineS^Ci^OF; We? 
cqiJ./ Which was the o^f ^irtt w^ ^ ^f--- 

*.\ . ";•■■- ^ ;. , -■/}. ^^ . r>A::- --a'^^- 
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TRIOPNOMETRY. 
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TriaWPffM^i k that Part of the mixed Ma^ 
^^ev^cs;^ 1^ Caches u^ to calculate the' 
Measures atfdPnofiQrtions of the feveral Parts 
of Triangles. The Parts of a plain Triangle 
are fix: three Sides and three Angles. Thefe 
are therefore the fubjedl of Plain Trigono- 
metry. And in all our Enquiries three Things^ 
(either all the Sides ^ or Sides and Angles J are 
given to find a fourth ^fSidie or Angle.) 

I. XT' VERY Circle whether great or fmall 
Fj is conceived to be divided into 360 
equal Parts called Degrees, thefe Degrees are 
fiibdivided again into 60 equal Parts called 
Minutes, thefe again into Seconds &c See 
Note to, PrpL .4^ $e&^^, 4^ 

2f A^j^ii^T^iy^ projefted on a plain 
or flat Superficies, and therefore its Sides arc 
right Lines. 

3- A 



2^, T114 C NO M ET HT. 

3. - A plain Triangle is either /iglxj angled 
or oblique angled. :^^ ^ ■ 

4, A right Angle is fuch as meaftires juft^' 
90- Degrees, therefore a Triangle which- ha^'^' 
one of its Angles equal to 90 Degrees is cali^ 
ed a Dght angled Triangle*. - ' ,. l • ■ '^ ^^ v- 

5C An oblique angled Triangle, is focH-as- 
has nc^ right angle. - ^ " 

6. la right lined Trigonometry the Sitirt; 
of die Angles of any Triangle^ is ahvayS a 
Semicircle or 180 Degs. (Prop. 4. Seft. t.) 
therefore in a right angfed Triangle, one 
Angle (i. e. the right one) is always und^r- 
ftood to be given; and if another Angle is 
given,' in cqurle, by (ubtrafling it from 96 
Peg$l or adding it to the right Angle, and 
fubtrading their Sums from 180 pegs, it 
will feaV6 the third Angle; 
• 7. In^a right angled Triangle the Side op-^ 
pontc.to the right Angle, is called the Hypothe- 
liufe arid the two Sides containing the right 
Angle, are called the Bale -and Perpendicular. 

8i The Complement of any Number of 
Degs, is what they want of 90 Degs. as H D 
;s the complement of B H. 

9. Thov 
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9* . The Sypplc- 

bef,o£iDfigs* i^what 
they w^i% Qf^i6prr3i3j 
H D I is {upplement 

lo. The iS/;?^ of any 
Arc][>9 is ^.Line drawn 
from QVfi End of it 
perpen4icular., tp a Diameter that pa^e3 
through thc^ other End, as H F is the Siae- d^, 

!*• The Ce-^ne of. ajoy Arch*, is the Sine 
of its Complement as H G Is the Co-liixe a^ 
the Arch H B, or the Sine of its Complement 
HD. 

12. The verfed Soi^e of apy. Number of. 
Degs. is that Space which is contained between' 
the Sioe laaid; CircumfereiKe; naealured upon a 
Line.paffing thiaugh the Centre, as F B i$ 
the verfed Sine of H B, 

1 3. The Coverfed Sine of any Number of 
Degs, is the verfed Sine of the Complement 
of thofe Degrees as G D, is the coverfed Sine 
of 5 H> or verfed Sine of the Complement 
of thofe Degrees, 

14, The 



//. In the fecond the Bafe is fuppofej Ra^ 
4rii^9 0%iihenthe Per^hScular becomes T'oh- 
gent J and Hypothenufe Secant. 

///. In the third the Perpendicular is con- 
Rdered as Radius and the Hypothenufe will be 
^Mcant and^BdJi tangent. 
' In (^Jer to illuftrate the Proportions and af 
J^the Learner to^ difcover the true RelatioHr 
one Part of the Triangle has to another^ three 
Plates are added^ oMpted to the 3 Varieties. 
In thcfe the Triangle is diffeBed and each Part], 
whether Side or Angle ^ placed oppofite its cor-^ 
refponding Party with the proper term affixed to 
both, f bus. the Learner needs only turn to the 
Plate and confider what Parts he knows ^ and 
what he wifhes to dlfcover^ xind he will infants 
ly fee how bis proportion' is to be formed. But 
more of this when we come to the Examples. 
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Right angled Triangles* 

VARIETY iv 

Hypothenufe Radius^ 

[F the Hypothenufe be made Radius, each 
Leg wiU be the Sine of its oppofite Angle. 
*late I. Fig. i. Where it is evident (from 
)efinition 7) that A B is the Sine of the Arch 
k C, and B C the Sine of the Arch C D» 

lule ♦ jds any one Side^ is to the Sine of its bp^ 
pofite Angle ^fo is any other Side^ to the Sine 
^its oppojite Angle ; and vice verfa. 

E In 



*DfiMONSTRATION^ 



Let A B C be a Tri- 
ngle* From D and B, 
St &11 the Perpendicular 
) E and B F. Now D a 
Ad Bb bein^ defcribed 
rith the Radii A D and 
VB, (hew that D £ and 
I F art Sines of their op« 
ofiteAndei (byDef. 7.) 
ndfu of AF and A E. 
rhen per fimilar Trl- 
nrles (Prop. i.i. Sed. i.) 

as AB: BF:: 

and 

as AB: AF:i AD 




AD: DK 

AE &C. Q^ED» 



34 T R I G Q N o M E T R Y. 

In the right angled Triangle^ A ^ P ^^^ 
given, the Hypothenufe A C io8, and the 
Aagle C 42(1 ^45^ to.fiud the JPerpoidicjalar. 



\ii I* - . I .■ -'.' 







G £ O M £ t R I C A L L y. 

Firft A^aw the Line C Bat Pkaf&ire, with 
a Chord of 60 Degs, in your Compaffcs, and 
one Foot in C, fweep the Arch- ii ^•- and lay 
off the Chord, 42^7/45', through g draw CA, 
which meafure 168 ; from A, lettall^c Per- 
pendicular AB, then is the Triangle con- 
ftrufted geometrically, the Perpendicular mea- 
liiring on a Scale of equal Parts 114, .^tfJ^fQ 
BC 115-1. • • ■ ■ ■ ■ ■•' - -^ ■ - ■ ■ 

lidgaritjbmetically 
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t o g' A.R^i^ T H M ^ T I c A L r, T« 

You hav^ -the Hypothentife and all the 
Angles given, butneidier tbePerpeodicularnor 
Bale. Now turn tg Plate i, and you will 
loon difcovqj: how ycwir Propoilion will ruiv 
Remem^r, to find a Side, you muft begin 
-your proportion with an Angle^ which muft 
be dppofite to a given Side ; therefore feek in 
thp PUte for theH^pothenufe given, and you 
will find it Xo be the Sine of 90 Degs, which 
muft be the firft Terra in the Proportion, thus ; 

As Radius,, ojc Sine of 900 10*000000 
Is to the Hypothenufe 168 2^*225309 

Next look for the other given Angle C, andi 
you wiH find the Perpendicular t6 be the 
Sin^of itd[ ;Wl^cl^:Will fipiifli the Proportion^ 

, Sfl^is the§inc,of / C 4^%, 45' 9-8 Ji 74^ 

V' " ' ' -y 

.(U-.o ..;■.:.. -i \-' ^ " -"— 

• ^AjgS*% io f tfd.Ae. Bafe, iyoft: may ujfe the 
former Part of the laft Proportion, if ypui. 
pleaJJc^ or. thcJ^ter eithqr^ it matters not 



^ TiRltJON 0M* JUT-. 

wliich X ; then look for the required Side 
AB which you will find No. 3. with the 
Angle A oppij^e to it, therefore your fecond 
Proportion will be. 

As Radiv©^ or Sine of .^pc^^ lo'oooooo^ 

Is to the Hypoth. 168 ^'^^5309 

So is Sine of the / A 47^ 15' 9*865887 

. TptheBafe 124 ^ 2*09 1196 

As thp Sitae of the / C: 4??rf 45?i J9^J 1742 

, J^ to the Perpend. , : j 14' : ^•057051 

So i§ the Sijtie of the /A 47^^^ 15 ' 9^-865&87 

■ • ■ ,\ -. ' i ' ■ 

C^eftion 2. Given in the right .anrie^ 
Triangle A BC, the Perpendifcutar fe A 114 
and the Angle C 42*^^/45'; required the Hypo- 
thpn\^fe and Bafe.. 

Geometrically, 

- .t ^^; tiking either Part of the Proportion makes no Altc/-* 
r^kxiJD.iha SpIutidH wU appear evident^ When it U ccHifideN; 
f4rjrt|s«A8 anyVivcn Side is to the Sine of its oppofite Angle, fa 
if tfAyocher Side to the Sine <?f its oppolitc Angle, and vice ver/a» 
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OEOMETRICALL T. 

'M the -firh |)kce*draw the Liae A B, indf 
fet 6fFitf4 theitebh, then raife BC perpeftdi-- 
£6lar t^ereuhto; next with the Chord of 60^ 
in yDtRrCorapaires, fweep the Arch a b and 
hf ofF47^/i5V tliroxigh b produce the Line 
AC; which completes the Triangle. 

N. B. If A p and C B. be applied txy the. 
$cale of eqtial Parts, it. y/lll give their reipec;* 
tive Lengths./ 

LOOARITHMET I CALL Y. 

You have^ the perpendicular and Angles 
given to find the Hypothenufe and 13afe. Turn 
^p plate J , aixd feek foi: the Perpeadiciilai%; 



M^hicb you will find (Np. i) to be the Sine of 
its oppbfite i*^§le C, thQii !», the ^ ^ft place 
ftwilibdji -^ * 

- Ar Sine of the Z C 4^''// 45 ', 9*831 742 
Is to the Perpead, l\\ 'z^c^yo^t 

I^ook next for the other Angle A, and jrou 
will obferve (No! 3.) tSejBafe^to ^ ifeSnp 
df it, which \friU finifli the 3Prop6rtibiL • ^ 

So is Sine of the 2 A 47«/, 1 5 ' ^^^65^8*^ 

To the Bale ^ 124 2*091 196. 

Again, to find the Hypothenufe, you may 
inake ufe either of the< former or latter Part of 
the laft Proportion, and[ looking in the Plate 
for the required Side C Ay^you will find it 
(No. 3.) with the Radiy^,.pptepfite to it, con^ 
fequently yqu proceed, ^thiasi J^ 

As Sine I C 42^,, 45' 9*83 1742 

Is to^the Perpend, 114. . , 2*0^705? 

So i§* Radius* 90*^ lo'oooooo 

K..'sA w'.:..-*'^ :,».■."'■ ;: -''■■■ -• • • * ,\ < ■* >('- ■» <■ ■ 

ni ylTft^th? Hy^^ a-i 25309^ 

» A \ t ')'..■ • I- ■ -■ * , ■ ■• I- ^ 

•^v'..t 3onr... ..;...■. , ■.-4 . v ' 

<i.v-,A As 



t 9.|^C^QIiQ.,MBT».T» 



» 



>o 



.;M 



OJf 



As Sine? o5f the, :4 A 47*7/ 1 5 ' 9*86iSBy 

' Is to the liafe' 124 " 2,'P9ii 9« 

So is Radius 90 lo'bboooo 



i^;- XotheHyp^th. 



!jO 



2-225309 



^ijitiqj* i. Given m. the right angled 
Triangle A aC, the Bafe B C 1 24 and / G 
42°,/ 45^ required the Hypothenufe and Per- 

j^endiCHmr. 




• /24. 



• S O M S T & I C ALL Y.^ 

- Draw die Bafe B C, and lay off tliereoij 124 
ffom a Scale of equal Parts ; heart <m th^^Point 
B, raife the Perpendicular B A, tlien with the 
Sweep of 60" in your Compaffes defcrib^ the 

Arch 



4pr T R I en IllO Jt'idE T * t._ : 

Arch dg, and lay off ithefeon 42*^/^ 45' froni 
<bfc lihe of Chords ffont dtog, j<»tf CH^ pro- 
Aicc^ through g which coAipkfcs *he Trfanglc. 

tOGARITHMETlCALLY, 

YoTi have the Bafe and Ari^e G given, but 
neither the Hypothenufe nor Perpendicularii 
therdbre turn, to Plate j, and 4nd??^Mch 
Angle the Bale is the Sin^of^ whicti jon^nif'M 
find (No. 3) to be the Aagl/B. 4 ^^(^jy^Tha 
two fiifft Terms of your Propo. tion will ^ at 
follows. 

As Sine of the / A 47^/ 1 5 J 9*865887 

Is to the Baib 124 2*09 1 1 96 

Look next for the Angle C, which you will 
find (No. I.) oppofit(*'4o the Perpendicular j 
therefore, \^'^ / » 

So is Sine of the ^ C^i'^uAS^ 9*831742 

To the Perpend- 114 \^ . 2.057051 

Again to find the Hypotlienufe ; 
As Sine of the Z C 42^ // 45 \ ' 9'^^ 1 74* 
Is to the Perpends 114 2*05 705 1 

Scris^*Raidius 90" "' •"*-'' ^ ^o'^'oooooa 
-/ ^ f.- "• " ., . '^ . ... •rr — ■ *■ • 

^.^ TQ&eHjrpoth; 16% ,: "" \ ' ^^i?'^^JP9. 

•" ' * '^" • As 



t R I 6 N tl £ T R t, " 4t 

^- ;..--.. '^ ■ :-^ ■• or-- •. • --: V* "■■ ^ 
I As Sine of the ^ A \fi^ 15' 9-865887 
J - Is to the Bafe 1 24' %*oglig€ 

So is Radius 90 lo'oopooo 



.rTotheHypoth. i68 



•225309 



|l' Qdeftion 4, Given in the rigfet angled Tri- 
t angle ABG, the Hypodienule AC 168 and 
'^ Perpendicular B A 1 14 to find the Angles and 



^ Ba&; 




GEOMETRICALLtY* 

Draw the Perpendicular AB and layoff 
thereon 1 1 4, then from the Point B, draw B C 

F perpendicular 



4* TTLIGOli OUtTKY. 

~ ■ * 

perpendicular to A B ; t\ext . take the length 
of the Hypothenufe AC in your Corapkfles, 
and one Foot in A, as a Centre, with the other 
cut the Line B C, as in C, then a Line drawn 
from A to C completes the Triangle. 

JV; j&. With the Chord of 60^ In your 
Compalles and one Foot in jC^ defcribe the 
Arch d g, wlich meaiured in. youi: C^m- 
pafSes ami applied to the Line^of Chpfds witt 
give its Length* , ^ 

L O G A R I T H M E T I C A L L T. 

You have given here, the Perpendicular 
and Hypotheaiuid> but neither the Bale nor 
Angles. Turii to Plate i , and fee what Angle 
the Hypothenufe is opppfite to, which you 
will find (No. 2.) to be'^Radius po^^thereforc 
in the firft place it will he^. - 

As the Hypoth. AC 168 2*225309 
. Is to Radius 90 ^ ': * 10*000000 

Lx)ok next for the Perpendicular which you 
will find (No, i.) the Sine of the Angle C|^ 
therefore you proceed, thui: 

' • i / *•"'■ »"" "■*/'■ -' ■ •' ' '' ■' 



So is the Perpend. 114 2.057051 



To Sine of the ^ C 420^^45' 9831742 



Again to fitidthe Bafc, you muft begin witlj 
an Angle^ as direfted in a former Page ; there- 
fore look in the Plate for the Bafe, and you 
will find it (No. 3.) to be the Sine of the 
Angle A9 your Proportion then will run, thus: 

As Radius 90 10*000000 

U tQ the Hypoth* 168 ,2*:if 25309 

SoisSiheoftheZ A47%i5' 9-865887 

To the 3afe: 1 24 2*09 1 1 96 

> ^ As Sine of the/ C 42%/ 45' 9*83 1742 
Is to the PerpeiKL 114 2*057051 

SoisSiaeofthe /A 47//15' 9-865887 

• at n» i' - ■■ I I > 

V . To the Bale 124 2*091 196 

J.I .11 ■ ■ ■■■ ■ * ■ 

Queftion ^. In the right angled Triangle 
'ABlI, are given thp Hypothenufe 168 and 
Baie 124 to find the Angles and Perpendicular. 

Geometrically 



44 



T K liGTOvJ^/TOCaKETRTYS T 



[ t cV!') '^lo^.od c£ Br:?^ ffrv/. fjov 'hlfhf ,:[\'y 




e^o:. M:)iq 4JC( 






Firft draw the LinCj^G a^id/ayi-pff^^^" 
on 124; on B ere6l a Perpendicular, alia with 
an Opening of the Compares ^dqiftl *o the 
Ij^ngtb (Jf the Hypothcriufe,' fet 'one Foot in 
C and with"^ odier 'cut BA in -A^m^Line 
drawn from C to A completes the Triangle. 

N. B. The Angles C euid; A'inay? he¥ound 
as directed in the laft Queftion, 

- ■ ' 

In this Queftiginypu Jiaye given the Hvpo- 
thehu^andBafe, btit ^neither th6 Perpendicy- 
lar npr Angles.^ Turn to Plate i, and fee 
what ^ggle the Hypotheilufe is cfohnefted 

withj^ 



with; which jfou wiil fend as before (Na z.) 
to be Radiud'^ob, therefore it muft be. 

As to th4 Hy]^th. 168 2*225309 

Is to Radius 90 ^ • '^ lo'cooooo 

i. . ■■•■■■^ . 

- .Look then For the Bale ti^hich you will find 
(No. !•) to b4 the Sine of tiie Angle A, fo 
you proce^9 ithus; 

So is thfe Bafe 1 24 2-09 iig6 

'Ik>SinfoftHeiJA47\ 15':^ 9'865887 
^"^ Again,- to find the Perpendicular. 

As R^us, 90? lo'oooQoa 

Is! to the Hypoth. . 168 2-225305t 

• * So ifr Sine -of the. / C 42^/ 45 9*8 ji 74a 

' To tto Perpend. 114 21057051 

or 
As Sine of the Z A 47<^,^ 15' 9:865887 
Is tp the Bafe 1 24 . 2'09 1 IJ96 

' So is Sine of the Z C 42'',^45 ' . 9-83 174^^ 






To the Perpend. r"4 ^-057051^ 



49 TRtGONO ;M E TRY. 

^* . ''' ■ "■ "' ^.'^ ■ - ■ ■ .'' 

^jfeftiom U exercife tbejirfi Variety. 

.1.^ Ift tfie ri^t angled Ttiahgle A B C are 

0iven the Hypothenufe AC a^o^.aad the 

^^iigle A C B 52^// io',^cquipedtheBafcand 

PerptendBcular ? 

^ Am: 3»& 7yp «*1 impend. 6*7 1 . 

/^ 

2. Given, in the right angled Triable 
ADG, the Perpendicular A D 75 and thtt 
Angle Z D 33^^^ 19' to find the? Bafe jand 
Hypothenufe. 

Ans/ Bafe 49-3 and Hyp6th. 897 

3. Suppofe in the right angled Triangle 
X Y Z, the Bafe X Y is 505, a^id the Angle 
Y 40*^ what are the Perpendicular and Hypo- 
thenufe, 

Ans, Perpend, 423*8 andHypoth. 659*^ 

4. I find in ttie Triangle B H S, that the 
Bafe BH is 67 and Hyppthenufe BS 108 
quere the Perpendicular and Angles. 

Ans.Perp. 63*99, Angle B3o''//2o'& S sfu^^^ 

5. There 



fRIobN'OMETR'T. ^ 

J. There is a Triangle whofe Hypothe- 
sis, 78 an4Per^6dkwiaFt6o. What are the 
a^kigles a&d Bafei . . - 

I ^ -. --.J ,.ji >... ... . . ... 

. Ans. the Angle oppofite the Perp. 50**^ 1 7'! 
.»;■; . ... <^a*l Bafe;49^84. / ; . J 

♦ 6. El the Triangle FC D, are given the 
Hjrpodienufe F D 157, anc(the Angle DFC 
33*'ii45' qoere the mGi and Perpendicular ? 

Ji^LQS^'tfieyBaie 130 and Peipend, 87* 2 



♦• ♦ "^ 



VARIETV a. 



T R I GO NO M E T R Y. 
V A R I E T Y 2. 

Bafe Radius. 

F the Bafe be made Radius the Peroendi- 
cular becomes Tangent and Hypothenufc 
scant. See Plate 2, Fig. 2 ; where it is evi- 
dent (from Def. 14 and 16) that as the Bafe 
A B is made Radius, B C is Tangent, and the 
Hypothenufe A C Secant. .^ 

RULE* 

As the Radius 
Is to the Bafe 

So is Tang, of the Angle 1 
oppofite to the Perpend j 
To the Perpend. 

and 
As the Radius 
Is to the Bafe 

So is the Secant of the fame ^ 
To the Hypothenufe. 
And the contrary. la 

*^ D E M O N S T R A T I O N. 

With tlic Centre A, and anv* 
Radius A D, defcribe an Arch 
D E, and crc£^ the Perpcndiou- , 
Ur D F, which, it is evident, 
will be the Tangent, and A F 
.&e Secantof the Arch D E, or 
Angle A to the Radius AD. 
And in the Similar Triangles 
ADF, ABC,itwillbcAD: 
^^;rDr;BG;;AF;AC* 




A' A V 1 T.- <J M O V I r T 

y -L 3i I R A V 

• 3 ^) ^» ' 



m 



(T ^ ; r - A^ > 
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TRIGONOMETRY, 
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uefKon i . In the Triangle A B C are given 

Hypothenufe A C 500 and the Angle A 

ii4S\ to find the Perpendicular and Bafe. 




GEOMETRICALLY. 

ks the Geometrical Conftruftion in this 
the following Variety is much the lame 
be former, I IhaU therefore fajr no more 
:liat Head. 

GARITHMETICALLY. 

'"ou have the Hypothenufe and all the 
;les given, but neither the Bafe nor Per* 
licular. Now turn to Plate 2, and you 

foon difcover how your Proportion will 
► for firft fcek for the Hypothenufe given, 

you will find it to be (Np. 2.) Secant of 
Angle A, therefore you begin, thus: 

As Secant A ^ ^^i^ 45 10-080153 

Is to the Hypoth. 500 2'698q7Q 
G K% 



^4 i" k I 6 b N 6 M E f k ir. 

As tire 6iife h taade kadius, and you hA'^e 
to fiiid the Safe, the other t»art of die Propor- 
tion witi fee, - . 

So is Radius 90 10.000000 

To the Bafe 415-8 2-618817 

■ ■ ' ■ ' I. I ■ ■ '■ ■ 

Next you have to find the Perpendicular ; 
look into the PTafe arid you will find it to be 
Tangent of the Angle A, therefore to finifli 
your Proportion, proceed by \he latter Part of 
the lafl: as follows, 

As Uadius 90 io*ocb6oo 

Is to the Bafe 415-8 2-61^817 

So is the Tang, of Z A 33^^45 9'S2*4892 

To the Perpend. 277*8 2*443709 

Or Svhich will anfwer the fame Purpole, 

As Secant of Z A 33^/^45' ^0*080153 
Is to the Hypoth. 500 2*698970 

So is Tang, of /i A 33^,45 9-82S|.892 

To the Perpend. 277*8 2:443709 



TRIQpNQl^ETRY. 



S.f 



, N. ft* The Side made Radi\^s genersilly 
comes firft in the Proportion, if it is' given. 

Qucffipn 2. In the rid^t aiigle4 Triangle 
ABC, are given, BC the Perpendicular 277*8 
an3 the Angle A 33° 45' to find the Bafe and 
Hjpdthjcnufc. 




LOGARITHafETICALLir. 

. Here you bitve ^VAri the Perpftndicy lar 
^d Angle to fin4 t^e Bafe aod HypQthcmjfe. 
Firft look into Plate 2, and you will find as 
before, diat the Perpendicular is Tangent of 
the Angle A, therefore. 

As Tang- Z A 33^/45 9-824892 

Is to the Perpend. 277'8 2;*443709 

The other Part of the Proportion will be as 
before. 

So 



So is Radius go lo'oodooo 

To the Bali 4.1 yS 2*6 1 88 1 7 

Now by looking into Plate i»^yo\i will find 
that the Hype^thqaufe is Sec^Bt^l^e Angle 

As Radius, 90 lo'oooooo 

IstotheBaiq 4i5*8 2-618817 

So is Secant of the / A 33**// 45% io*o8oiX3 






.J . .- 



As Tang.v^tjie^4 A ^3V45':^ 9^8^48912 -.i 
Is to the Per^nd. ' 277^8- ?^. 2^i^4^ydi^& 
Sois Secant of th^j^ A .^^"^^^ \^ ' lo.tDgoii^j/- 

To the Hypoth. 500 2*698970 

Qtie^ftioil 3. In the Tight angled Triangle 
ABC are given, th<r Bafe A B 41 5-8 and Angle 
A 33^f/ 45^t9^^4 thePerpeii4icvii9sau4tJH[y-r: 
pothcnufe, . . ,: . j .x .. ^ / 

t^garitWetically 



ssi 






i88' V: 



Snft llfw f;'v; 
■ / 




C 



^ ill^« 9 



t 6 G A R I T H M te T I C A L t' Y* 



<^ 



'flerc you have tlie Bafe and Angles ^iven 
to^4^'^? Perpendicular andHypqtfaenule. In 
the_fim Place, becaufe the Bafe is made Ra* 
dius and you have it givj^n^ you niuft bring it 
in firft^ in the Proportion, agreeable to what 
\i^-f^r!t6 by way of Note, Qucftion \. 
Bi^.ftiSide is required, therefore you muft 
begin Vfrith an AngJe, \vhich Angle will be 
th« Radius ^o by the Plate; 

As-Radius 90 10*000000 

Is to the Bafe 4Xi*8 , _ r6|.88f7 

Now t6 find the Perpendicular, look into . 
the^^late and you will find it Tangent of the ' 



Angle, A as before, therefore 



So 



1^ T ill QO NO MB THY. 

So isTang.of thc^ A 33^/45' 9*824892 

To the Perpend. 277-8 2*443709 

Again to find the Hypothenufe* 

As Tang.t^f «he Z A 330;^ 4,^' 9*824892 
Is to thdperpeni^. 2.77*8 ;2*443709 

So is Secant of the Z A 33^//45' 10*080153 

: To the Hyppth, 500 2*698970 

As Radius 90 io*QOOOd6* 

" IstotheBafe 415*8 2,6i88i7 

So is Secant of the / A 33**// 45 ' io'oftoi 53 

• To the Hypoth. 500 ^'- . ' • ?*09897O 

Queuiori 4. Ill the right, andcdTrian^ 
ABC, are given, the Bafe A B .41 r 8 md 
Hypothenufe AC 500, to find the Angles and 
Perpendicular. 

L... Logarithmefically* 




4/ J -J? 



X -O -G ARITHMETICALLY. 

Both the Bafe and llypothenufe are here 
jgiven, but neither the Angles not- Perpen- 
^culir. Now as an Angle is jt6 be foutifccl^ a 
SiBe msjR. come iifft in ProporticMi, wirich 
t nttft be -the Bafe, becaufe^it is naade Radius. 

•As-thcBafe 415-8' 2-6i88i7 

Is to Radius 90 lo'oooooo 

l%e Hypothenufe will be 4iie Secant of the 
liJA^ aff betore, thereforfe 



So'is the Hypoth. 500 



^•69 89 70 



To!Secaiit of the /A 33^/^45' 10-080153 



l^.B. 



T IVItQjQrNvOJtf fiTf 

N. B, This Angle fubtraded from 90^ will 
give the other Angle, by Definition 5* 

For the Pcrpendictilai', it may cither be, 

i 

As Sccsnit of tibc /A 33^^^ 45' 10*080153 
Is to the Hyppth. 500 2*698970 

So is Tang, of the Z A 33*"// 45^9*824892 

To the Perpend. 277*8 2;'443709 

• •. : .-,.-: or . ; • . . . ^ . 

AlB Radius 90 - . ^ r ; . ip'OQppoo 

Is tothe Bafc.4i5*8 .< ^ %:6jiS9^!f 

: So is Tang, of the ^A23r'ei45' 9'*i*489» 

■•••■:• ■•". ^ ' .-■ I ' g ' ;r 

To the Perpend. 277*8 2-4437^ 

■ ■ r . . » , .i I 
Queftion 5* In the right angled Triangle 
A Ft?, there are given the Bdle AB' 41 5*8, 
and Perpendicular B C 277:8,130 find;^ 

Angles and Hypothenufe. '■'".!'' ' 

Logaritfametkally. 







7 



JOOGARITHJVfETIGALLV. 




-a Side, mid that Sidemufl be the Bafe, therc- 
•^:rtnrt!nrBafe 415-8 2-618817 

. Is tQL^R^diuS 90. , . lO-OOQPOO 

A''. B. Tnis Angle (libtradicd from 90 
D<^ees will give the other. Definition 6. 

JF or the Hypothenufe you muft begin with 
an Angle, therefore it may be, 

H ^> 



f R loo NO Met' jl t. 

As Tang, of the Z A 33V45' 9*^24^91 
Is to the Perpend- 277*8 '—. 12 •443701^ 
So is Secant of the Z A 33'^/i 45' lo'oSo/ji 

To the Hypotb. 500 , 2*698^70 

or 

As Radius 00, iQ',30oqpo 

Is to the Bate 415*8 2*61 881,7. 

So is Secant of the I, A 33^ '^45' io*o8oi53. 

To the Hypoth, 500 2*698970 



^ejilons to excrcife the Sfifoncf Variety. . 

i . In the right angled Triangle A B C are 
given the Hypotheriule AC 817/^ 
Angle A 48''^/45'to find the Bafe and Perpen- 
dicular. ' ■ ' 

Ans. The Bafe 5387 and Perpend. 614*3 

2. Given in the Triangle B G D, the Pei^ 
pendlcular GD 76 and the Angle B oppbfite^ 
thereto, 56''// 17', quere the Bafe and Hypoth. 

Ans. the Bafe 50.72 and Hypoth. 91*37 
^"^ i. The 



X R I G.a NO M E T R y. S9 

^^. . The Bafe X Y ziy and Angle X 
4)^//^Qfy are given in the right angled Triangle 
X,Y^, H^^^ ^ Perpendicular and Hypo- 
TOcnuig. _ 

^A^s^Tfie Perpend. 192*5 andHjpoth. 28i8'6 

^'^'^y''Thirc is a Triangle whofe Bafe is ^jS 
and^ ?crpendic\j^lar zpo, recjuired the Angles 
and Hypothehtife ? 

Ans. The / oppoiitc the Perpend. 32«^iq' 
imd Hypoth. 3757 

5. Required the Angles and Perpendicu* 
lar of the right angled Triangle E F G, when 
the Hypothenufe is 70 and Bale 4Q. 

Ar^.. The ^E 55^^/09' and Per. 57^^,45 \ 



6. In the Right angled Triangle B O I are 
given the Bafe 98 and Perpendicular 82, to 
Slid the Angles and Hypothenufe ? 

Ans. The / B 39''//38' and Hypoth. i^S'^ 

VARIETY 3, 



te TRIGONOMETRY, 

VARIETY 

Perpendicular Radius. 

IF the Perpendicular be made Radius, thi 
Bafe becomes Tangent and Hypothentrfi 
Secant, fee Plate 3. Fig. 3. where it is clear 
(from Def. 12 and 14) that as the Perpendi- 
cular is made Radius, die Bale will be Tangent 
and Hypothenufe Secant. 

R u L E* 
As Radius 90 
Is to the Perpend. 
So is Tangent of the / \ 
oppofite to the Bale J 
To the Bafe. 

And 
As Radius 90 ^ 
Is to the Perpend. 
So is Secant of the fame Z 
To the Hypothenufe. 

And the contrary. 

— — I • ■■ ■ j i ■ ■ ■' ■ ■ ■■' - 

* D E M O N S 

With the Centre C and any 
Radius C D, defcribe an Arch 
D E, and crc£t the Perpendicu- 
lar DF which, it iscvident, will 
be the Tangent, and C F the 
Secant of the Arch D E, or 
Angle A to the Radius A D. 
And in fimi la r Triangles CDF, _ 
C B A it will be C D : C B : : \ 
PF; BA.: CF; CA. Q E D, 

%t Queftion 
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NOME TRY. 



6i 



In the right angled Triangle 
5 given the Hypothenufe A C 
gle A 29^// si\ to find the 
tdicular. . - 




THMETICALLY* 

enufe and Angles are here 
be Bafe and Perpendicular* 
;, and you will foon perceive 
hat your Proportion will run 



the /C 60^^^ 3' io-'}Oii587 
oth. 63 1799341 

f the Z C 60**// 3' IO-239436 



54-59 



1737090 

III ■ ^ ■ . ■■ 

Ai4 



6i T R I G O NO ME T R Y. 

And for the Perpendicular, it is made Ra- 
tJius, ther^ore it muft be, as (hewn No. i, 
Plate 3. But firft take either Part of thelaft 
Proportion. ^ 

As Secant of the ZC 60^^/30' 10*301687 

Is to the Hypoth. 63 : . **79934^ 

So is Radius 90 x 0*000000 

•' ' ....... ^, , -.— r — > /■' ■;* 

To the Perpend. 3 1 •45 i '49 7654 

■■' 1 . .. >"" ' 

Or, which wUl anlwer the fame Piirpoie. ^ 

As Tang, of the ^C 60**// 30' 10*239436 
Is to the Bafe 54*59 ^'73 7^^ 

So is Radius 90 lo'pooooo 

To the Perpend. 31*45 ^ '49 7654 



Queftion 2. In the right angled Triangle 
ABC, are given the Perpendicular B C 
31*45 and Angle A 29'',^ 5 7', required the EWe 
^d H^pothenuie, 



JvOgarithmetically 



TRIGONOMETRY. 



h 




r 6 e A Tt ItHMET, ICAI.LY. 



h'^ 



The Angles and Perpendicular are here 
given and theJBafc and Hypothenufe required. 

To find the Bafe, it .will be, \ 

As Radius 90 lo'oooooo 

Is to the Perpend. 31*45 ^'497^54 

So is Tang, of the ^^€1607/30' 10-239436 



To the Bafe 54*59 ^'737^9^ 

. T ! And foi: the Hypoth. . ' ^ 

As Radius 90 ' ' \ • .. ip'oopboo 

Is to the Perpend. 31 '45 r49'7654 

So is Secant of the Z C 60^/^ 30^ 1 0-30 1 68 7 



To the Hypoth. 63 



1799341 



or 



6|d 



Tin I 0?0 II O M E TIT. 



or 



AsrTang. ofrAfjf I <! 6o*^/£ 30^ ^»*2t 59/436 

' Is to tiie Bafe 54*59 5^73^:690 

So is Secant of the Z G 60V30 ■ i**3ot687 



TotheHypoth.;..63 



<. 



- ^79^341 



-Queftiai 3, In the right angkd fTrijAglc 
ABC there are given theJBafe 54*59 and- the 
Angle A 290;^ 5 7% roquired thetPetfOi^icular 
and Hypothenufe ? :. .1^ >. ^.i^ :.-v i 




L O G A R I T; BL .Mri :T "J C A L L Y. 

As Tang, of .the? Z^XJ?i6o'ape3*: 1*^235436 
Is to the Bafe A B 54^9 V ,. .' . i:73?.090 
So is Secant ofth<£ZC hc^^l 11X0:391687 



To the Hyj)otiuv "By^.. k y^'^'^T^H^^ 



T K 1 J* ^ M E n^ RiY. 
To find the Perpendicular. 



6$ 



^V. A* Secant of the ZC 60*^163^ lo' 50^6 8 7 
^ Is to the Hypoth. 63 i '799341 

:'Sa,is Radius 90 . . icoooooo 



/Ecthc Perpend. 31*45 



1-497654 



z. iQueftion 4* In the fight angled Triajigle 
sA:B C5 there are given the Perpendicular B C 
M.x'4^ aK^the Hypothenufe 63 to find the 



Bafe and Angles. 




logarithmeticAl l r. 
i Few the Angle C. 






As the PflJ^penud. BC 31*45 

Is fo Radius 90 

So is tiie i^cp6th. A C 63 



1*497654 

1 0*000000 

1. 799 34 1 



To Secant of the 4JC ■60',, ^o^ 10-301 687 



To 



6,6 T R i © O *^ M I T R Y. 

- .^ To fiftdiUKirBafe: ^ ' ' 

AsRadius96 . ' "' ^ lo'oooooo 

Is to the Perpend. BC 31:45. -- 1.497654 
So is Tang, of the Z C 6o.'^^^36^ JiaT2r39;^36 



To theBafe AB 54-59 
or 



1737090 



As Secant of the Z C 60^^/30^ 10*30 1687 
Is to the Ffypoth. AC 63 ^ 799341 

So is Tang, of Z C 600^^30^ - 1<^-^594'36 



To the Bafe A B 54^59 



1737090 



Qiieftidn 5. In the right angled Triangle 
ABC are given the Perpendicular BC 31 '45 
and Bale A B 54*59 to find the Hypothenulc 



and Angles. 




54-59 



"TO 

I^garithmetically. 
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L O G A R I, ,T tt, M, E T I C ALLY. 

To fipd the Aagle C 

As the Perpend; B C 31 '45 ^ ?H97^5^ 

Js tio ftaidius^ 90 lo'oooooo 

So is Tile Bafe A B ^4*59 ^737^^ 

». • «» I ■ I ■ 

To Tatig. of the /C 60^30^ 10.239436 

■ ' • ^ To find the Hypotheniife. . .. ' 

. As Radius 90 Ip'oboooo 

V Is to the Perpend. 31*45 1*497654 

So is Secant oftlie/C 60^/30^ 10-301687 

■■■ ■■ " ^ ■ 

To the Hyppth* A C 63 1 799341 

or 

As Tang, of theZC 60°// 30' 10*239436 
Is to the Bale AB 54*59 ^'737090 
So is Secant of the /C 60^30^ 10*30 1667 
! ">-- ^ ,.? 

To the Hjrpoth. A C 63 1799341 

• _ .^; f'. Sluejlions 



Sluejit(fhs to exerctfe the'Thlrd; Variety ,. . ';;. ^p 

1. In tke right angled' TnaHgle'^A^^e^ 
there are given the ^iypothenuif A C-i 8p and 
Angle A'45<'/^o' to find the 'iP^erpientfiS^ 
andBafe. ' ^^"* 

Ans. The Perpend. 1 27*3 and Bafe 1 2^3 

2. Tliere is a Triangle the Perpeildictijai;^ 
of which is 97 and the Angle bppbfite: ll4ef6t6' 
29^^,55', quere the Hypothenuife and Bafe. 

Ans. The Hypoth. 194*5 and Bafe i68*6. 

3. Given in the right angled Tri^gle X 6.Z. 
the' Bafe X O 58 and the AngieZ 60, to fina 
the Perpendicular and Hypothcnufe^ . 

Ans. The Per. 33*48 andHypotL 66:97, 

4. Required the Angles and Bafe of the 
right angled Triangle P^O Q, the Hypothec 
nufe of which is i j and Ri^rpendicular 8* 

Ans. The/P4iQ,49'; ZQj.8^,/ii' ] 
and Bafe 8*944. J 

5- The 



T R I O OlT'O MET R T. 4' 

5. The^ PCTpejidicular of the right angled 
Triangle A Oi is given equal to y^ and Bafe 
6Q,;ifequired the Hyppthenule AY, and Angles, 

'Ans. Hypoth. AY 96-66'; ^ A 51*^/120^1 

6. In the right angled Triangle ABC ar^ 
giyeii thp Angl? A '}4^//36'audHypo!then]Life 
A^ C X 20, to hod the Bale, and PerpendiipuI^Q 

u ' ■• . ■ ■ ' ' ' 

Ans, Bafe 9878 and Perpend. 68' 14^ 

7. Given in the right angled Triangl? 
S TU, the Perpendicular T U 120 and Bafe 
ST 1 30 J to find the Angles and Hypothenufet 

Am. Hypoth. 1 76*9 ; Z S 42*43 and T* 




79 T R IGONOMETRY. 

.Oblique Plain Trigonometry 

r * ^ '5 c T I o H 4» 

I 



^grution.^thr k,h fii^i th»t 5li tWiqpac 

aii^fed. plain Triangle is fiich a^ bas aoxighfi 

ngle.- As in right angled Trian^ljsf here ii»fi 



6 Cafes,^ fo in obligyc there arcs 4f •: ■ wKicfcft 
ihair^ow proceiecl to explaiii. ;, ■^_ /-\ T; . /.n- Liis 
N. 'B. 'I Oblique aiigled plain :Xri Wglca, cas i 
Well a8> right angled ones, have th^r. Sides prfai'- 
portional to each other, as the Sio^ tiith&i' 
c^pofite Angles, hut when there is itofc stiproper 
Data given for fuch a Proportion, pl3iei^tttilrt> 
are\obfprved for bringijqg,o\ai: 1^^ ^iutionsy^' 
which tfl^all point out iji their proper Pkcesw'^ 

• r A -s B I. , .---^^ 

In the oblique angled plain Triahgfe A B C, .. 
there are given the Side BC,I2q, the Sid*- 
A B 70 and the Angle A 36^,^40'; required tlnf 
other Side and Angles. 

B 




iU.- 



CeometiicaUy> 

I 



TRIOONOMETRV- ' ft 

y 

G £ O M E-^T R I C A L J- Y. 

'^ -Draw B A arid aflbnit any Point thereon, as 
Ay with ^e Chord of bo^ in. your Compaffes,. 
andone'Fbot ill A^ draw the Arch ba, and; 
fetioflF thel-eon ^6^40' through a, draw A B:^ 
and lay off A B equal 70, then with B C equal 
I zo in your Compaffes and one foot in B, crofs,^ 
with the other, the Line A C, as in C ; draw 
C B, and ycnf >^ill have the Triangle required. 

: The Anj^iefe^ may be found by taking the 
GhoardJof '60''^ ih-yourConripaffes, and with; 
ouc Foot in C arid B defcribe the Arches a b . 
aud^3(tdy. whiclv takie in your Compaflfes did 
apply to the Line of Chords, give their refpec- 
tive meaflrre. ^ •- .^ 

' The Side B C being taken in your Com- 
pares and applied to a Line of equal Parts 
gives its^Lengtii. 

LOGARITHME T I C A L L Y, 



As each Side is the Sine, of its oppofite 
Angle, the Operation will be fimilar to thofe 
in the ift, yariety of right angled Triangles. 



,/r: 



z:..J M 



i-j, T Hi! B ?>^ tt «fe <r WYJ: 

-'.'■- Tft-'thg-SiKtfbf tHS^-^e 5fe'^,2^«i PS^^7 

•: . ".• r :"■:;':•.. . r . rr;j:icc:fji; rif. i ^jfi'ii':' 

The Angle C ^de^ tOr'.thcAngle A,^ and 
lubtra£led from 1 80 Degrees, rives the re- 
: jfaaiiMng Angle B. •• > ; ^ :-r.: Ice s;f* n' 

Agaia; fpr tHe;Sii4e.X 

As the Sine of thc-ZK^iS^.^^^ ^*^|4%^7 
Is to the Side A B .^o 1*845098 

So is the Sine of the":^B 122^^/56' 9/923919 

To the Side AC 168^*7, 2*227010 

- - -.- ;or — ' 

.As the. Sine of the^^ A:.^^o^y49/ .^•;jf^o90 
Is to thfe SidfeBC ;,J.3pV . t^^ V i^ 
• So islhc Sine o£^l^%xi,^ik^^ ' 9 

^ To the m ^}. xwt-^ ;/,n.:^i»W^ 



..f. 
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i§\t^ erf- 122^^,56' is alfo the Sioc of Sf%^\ 
|}90.one beiiig the Supalemeiit of the othsr, 
l?)]^efbre from the Tai)|e of Sines you are to 
. ttdcc the Sine of 57**//+', becaule every right 
;*8ine «i$ the Sine ot two Arches^ the one 
. . being the Supplement of the other. 

Jb 'ft ^^ C A S E 2. 

In the oblique angled pkun Triangle ABC 
are given, the Angle A 360^,40', B 1220,^56^ 
C io^/24% and the Side AC1687, required 
theSi4es ABandBC 

B 




l>raw A C; and lay oflF 1 687 thereon from 
a Scale of equal Parts. 

With the Chord of 60 in your Compafles 
drawthe Angle A, and My off thereon 36^,40', 
do the fame with the Angle C, and lay otF 
200,24', driw A B and BC and the Triangle 
is CQq]iplet«d» 

' • - ' " K Loganthmetically. 
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tOGARITHMETICAttT, 

To find the Side A B. *, 

As the Sine of the ZB i?2*,56* 9*^25919 
Is to tbe Side A C 1 687 * ' .36227 1 1 5 
So is the Sine of the /C 20^/^24' 9*54:2007 

To the Side AB 70 1*845203 

Again; toiindlSCJ •: 

r 

As the Sine of the ZB I22^^c6^' 9'9939'9 

Is to the Side AC 1 687 ^ ' 2'227 il 5 

' So is the Sine of the Z A 36^^! 40^ 9*776090 

To the^Side B C^ KZo . 2:079286 

or 






As the Sine of the /C 20V24.' : 9*5'4229^ 
Is to the Side AB ,-70 ; - '/ \ i;A41?03 
So is the Sine of the -^, A 36^^^4.o* .* $'* 7^090 






To the SideBC (20 ' ^ > i*. 2^7979000 



Two Sides and the contauicil'Aflgte "df 'an 
obhque nngleS, "^zm to 1 

ffnd the other Angles miOl ^vk% i 



T R;,l'Pja,N;0 M P J KY. 



7; 



^f 



Rule* 



As the ^n^i qf the tW9 Sides \ 

Is to their DUfterence [ 

So is the Ting, of half the Sum of the 1 

uuknown Angles . J 

. To X^^gr of Jialf their pifTerciKe* 



To 



DEMONSTRATION. 



Auppob A B C.tfa^ 

Trianglc»makcBt)=s . 

BC^and BG=AB, 

thenisGDsstheDif*'* 
- fereiice of Jt^ 2 Skies, 

MndCBDrrstheStmr 

oi the two unknown 

Angleg { Prop; 5 Se£t. 

a.) Thcvclorc, let 

ftllthc Pcrpeqdicular 

B £• a«d« with that 

fts a Raidfu8,Me£ril^ i^ Ai-dn »E k ajul dmw ■€ D, then will 

£ P be p the X^ngcnt o'f half the Sum of the two unknown 
>W-V.I>«-wBFDaraIlel|6AC. Thcgi.pcr fiuular Tri- 

As AG: QD: : D E : ET. O E D. . . ^ , 

Put half the Difference ful^tr^aed from Jia^^ <t>« Sum gives 

ndiftJ^IRf Angle^ ko'd aiidedrtd Half ili« Sum gnrcs the greater. 

f. SuMiofe a £b s the 8401 6f the tw($ Angles ac the lel«, 

and c b the g^reater. " Now the 2<ine B E cutu a E b into two 

itcml fyiris aTE and^^ b^inM E-dai^c ^thcn will F H be tRc 

whole piff«Hencc^aocllh«rrJbreifc'li?tf;rh9 Dlffereqce cEJje 

Mtr)li(iB^^A0§^|h^^ ft. will give the lefTer a c. 




-V T^p Isplithfi ^upisoltthp tmq Angles, sM 
half their Difference^ the Sum will be the 

i^r^iK^fltom the B^f sSfiai,'^^d&^<!^d>^i^er 

111 tli^e^)];^^ angles pkiif l^taA^^^ C, 
t he Si de A 'B 70, AC i68'7 and tlie Angle 

other Wo Angles aiid Side, o * v » I ^^^ 

^ * .: ::^ c:J ^c^ nexiT 

^C 



Draw A B and fet pfF 70 from a Scale of 
equal Parts. 

With the Chord of 60 in your Compafies 
defcribe the Angle A an^ let off thereon 
36^^40/. /£ Draw AC equal 1687 and join 
C B ; which completes the Triangle. 




orb 30 J!:vv y:.J'i's::^ . ro.-rr-i:: hi "f ..-iib i-.U 
So is thcTarig. of half the Sum 1 ^ ^ >^:v 

Then for the Side B C. ^ 

As Sine of the Z C zp'tfZ^' ,9*542007 

Is to the Side *^B^6 '"■ ->^ 1*845098 

' §6 is the Sine.efme Z A 16^40' 9*776090 

D ^■■'2_. ■ _T- _£'n-*! 

To the S^e B C i^&? ; " 2*079 1 8 1 

C A ^ E 4- 
^ Ghren the three Sides to find the Angles* 

. .-r • 



7.8 



T ^ 1 0.0 if q Bf «^^ ^nr 



'^ '—'Bibr^'-''y^^-'''' 



'O 



. As the Bafe or iargeft Si3ife 
Is to the Sum of me other two Sides 
So is the Diierenc^Vof thofe Sides 

^Po the Difference ot^t^ Segments of 

the^Bal'e, made by a PefpenSicjXilar let Yall 
from the Vertical Angle upon Ifh^^daid^ Bafe, 
•Then -half the Difference added to half the 
longer Side/ gives the. greater S^^nieok, and 
fubtradted frprp( it, gives the l^i^ei:. . , 



-flt-ff 



■ If, ■ ■• 



•♦demonstration, 

. Fromumeuend B of the 
lead Side A B of the Tri- 
angle ABC as a Centre^ 
and Radius B Af. defcribe ! 
ft Circle cutting the other 
two Sides ill £ and.F;^nd 
lee fail the Perpendiculai^' 
B D. Then it is erident 
that G B = B F = A B, 
and by (Prop. 13, Se6t. 2) 
AD=:i>£, and conrcqucnrty EC=S5CD-»DA, FC«CB— ^ 
S> and GC = CB4.BA. Bm .'Kod. 9 Sed. a.) AC: 

And that the half Siim of tvro QtiantiTics increafed and de- 
rnimftffdty Their half DifForcnce, pivcs the greater ium| Icfs 
<^anmie8rcf>e6Uy^y^wapj^iBBm ^.T 
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Inthc oHiquc angled plain Triangle ABC 
^e given AB 120, AC 1687 ^^ 3C 70f 
to fud the An^e» A, B and C« 




•- O X <XM 8TRICALLY. 

^..^-Draw.thtf'Ltne" AC and lay ofF thereon 
1 68*7 from a Scale of equal Parts. From 

: tbe'^gne^Se^e-'take 70 in your Compafles 
jaii4one,^Fg9j^n^'dek:ribean Arch, theutake 
1 20 and with one Leg in C defcribe with the ' 
other, as fecond Arch cutting the Former in 

I B, which completes the Triangle; 

I The An^s sxt^y bfe meafured as before,^ 

J i, e, fron^ar'l^iae of Chords. ^ 

^ z. ^^\ \ ^-; / : * * ■ " 

,^ JB.Q.JL-RX-X ».Jtf E.! I C A t L Y. 

• \ -r-^ ■ ^ . - *. . ...... ^ 

*~*^"A*s''mie- 168^7 _ . -' ^'^^']\\^ 

■ IsTo.^^SlIn orthe/bther two^ , o^ I 

%5idesi90.. * I 2 278754 

, go is the Diff.^ of4hpfe, Sides 50 i • 69 89 70 



>^fS*> 



to ..T.R J GOU O Mgi TfR r. 

28*15 whjpji added to 84-55v=^^ 
Side, gives the greater Segment, and Ihh* 
traded from it gives the Icltqr j . thfirefore the 
Angle B majr be found as fpllows. 



As the Hypoth. AB 76 

Is to Radius 90 

So is the Bafe AD 56^3' 



: lO'OOOOOO 

1749736 



To the Sine of the Z B 53**;! 24' 9*904638 



The Angle B flibtraftcd fropx go Degrees 
leaves the Z A, or it may be found by mak- 
ing the Bafe Radius, thua: 

A5 the Bafe AD 56*2 ' ^ 74973^ 

Is to Radius 90 xo'oooooa 

So is the Hypoth. A B 70 i '845098 



To the Secant of tJi^i^A * t!P*Q95?6a 




« mr.4m.^ *c 



'^fjiom 



zib •■i:c"ioiftitlie-oi*queah|red' jjT^ri- ¥n^lc 
ABC aref-'grWh' file Side A B~86rthfe -^He 
B C 1 37 and the Angle C 43* , 10', required the 

ff(^93ArC and the>otl3yei',Ad^c&..: •.. . \ 

cocccn - J 

18, Th 

40Vi5'and/B ii7°,35'. 



o5.^o4iMi The Sid^ AC iR/'ajthc /AT 



• ■tr.;) O 



2. Given in the obUqvie^ugled plain Tri- 
8»*^ D?C5Tr? lia'^11*^2fj4o', the Angle 
-'^lixtii^i'- ^%W^-i)^j\^j^'; and the Sde 
DH 120, requifea%e^lr6i''twb Sides*^ ■ 

4^:':^J«i* GH5S-4^atSe'feld6 bo 88^78. 

S-.C". <.:i : C- C ii •;...,: - 



-,-!.. T^ere is a^ ^^{tim^ed|>Um Tfiangle 
XOY, the Side X O 410, X Y 600 and the 
Angle bet^*rBeh them 38"^ 50', required the 
»ther Angles and Sides. 

..A«8. ^ Y 42V30'; ^^ ^Z^.iAo^m^ the "I 
^ >--' Side YO 381. J 

L 4t- ^s^ 



8i T R I G O U O M E T R Y. 

4. Jn the. oblique angled p)^i)~, Xw^gle 
ABC are ^veil the Side A B i'lai ^C 80 
and A C 1 50, required the Angles. 

Alls. The Z A 31V17'; ^C45°//35'a 
Z B ip3«»,,oS/. , , , 7 ■; - i:h 

5. Given in thfe oblique angled plain Tnv. 
ajigle C D E the Side C D izy^ G E 20<* and^ 
the / D i09°/,o', required the other Sideand. 
Angles. ; . - - . 



Ans. The Side^DE 1 iS' 5; i^>C.=t=54«^/6iV 
andZE36?„54- I'i..:: : ■ J- 



6. The Side A B 69, and A C '90, ai«l the 
Angle between them 50" ,45' areglveh In thte* 
oblique angled Triangle A B C, to find the o-- 
ther Side and Angles. . " ' 

Alls. The" Side BC 7073; I B Bo^'io'T 
and Z C 49^/^4'. ' '. 1: 



.. -. : ^ (-85 ) ■• 

^^j Heights, jaadDIft^^ 

. S B C. T J O N 5^ 

TH E Objedl to be nieafuredxnay be either 
acceffible or inacceffible. 

Acceflible Liixes are meafiired by the Ap- 
plication of lame certain Meafure to them, 
as a Foot, a Y^d, a Chain &c. a certain 
Number of Times. 

Inacceffible Lines are meaiufed by Means 
of Angles: Angles are taken and then the In- 
aCceilible Lilies are found by Trigonometri- 
cal Calculations. 

To take an Angle of Altitude with the Sluadrant. 

Suppofe C to be any. . 
ObJQ^l as the Top of 
a Mountain, Tree or 
Houfc, and you want 
to know what Angle 
it makes With the Hori- 
zon from the Pqiijt A^ 
Fir ft fix the Centre of 
your Quadrant at A, 
then move it up arid down till fuch Times asi 
ypu obferve through the Sights the Qbjea C^ 

then 




«4 HEIGHTS :ai4 DISTASSTCE^r 

then obferve^hat Number of P^jpreet jf^G is 
cut by dieHum A^F, atid tibat will,be Ae MiiaJ- 
fure of the Angle C-A B as required. 'lUietruitli 
of this may caitty be denSpnftrated, thu^: '- 
Firft produce B A to Dj then is IXA F e-^ 
qual to a right Angle ^y Prop. (. 'Seflb. Jw) 
and I F G rs known to be cquaL iE ^^ Hgiit 
Angle. ButDAI-f lAF =^^AX54rA'R 
Therefore FAG= DAI (becaufe lAF is 
common to both) which alio is = C A B 
(Prop. 2. Sea. 1.) Q^E D. 

3l> /^ art jingle ofDepreJion. 

This is done in theB 
manner as the laft, on- 
ly here you muft ap- 
ply the Centre of the 
Quadrant to the Eye^ 
as per Figure, and the Arch F G is the Angle 
required^ ' ' ' 

: D E MO ^ S T il A. T ID N* 

^jThe Angle GAI .whiith the Inftrunient 
laftakes, is. equal to 90'' and B A F is equal to 
j9o?J.(J?rOpoJ? Sea; 2.) But GAP/* FA I 
^ftorBlA I fh F AI^ th^&re QAF=5=iB At 
Q^JE p. :iW?ntiteg 




:: 3V«t«6ifl|JiM feiQW. tbfl^ Hei^ of » large 
Eliiaf Trcicviwbidi ftood upon a horizontal 
JW«ft^/Il1ni»furcd from its bottom B in a di^ 
reft Lajl^juA. I oo' Yards to A, there I took 
^^jhA^ of Elevatibft of the Top, which I 
fotmd'jiift 36°/yo', I demand the Height of 
tik^'faild Tree, the Quadrant being four Feet 
ftomttiie Ground. 




This may be folved by the ift. Variety. 

■ '■ - i .;-;.^'' .::■- -■■' • . ' ' 

As the Sine of the -^ F 54 9*907958 

Is to the Bafe A B 100 2*000000 

So is the Sine of the / C 36"^ 9769219 

To the TreeV Altitude 71-65 1-861261 



■ li II ■■>» 



'; -Tb which add four Feet the Height of 
t!he ,Inftniment, and itgrves-thd true Altitude 
76^6^ Yards. ' -Or, 



9$ HEIGHT^ imd I>:I3TA|fe98T^ 
Or^ .thus by making^^^a^JUtdiuiJrT 

As Radms 90 . :» ., r ^ 'P'^^ctqQ^ 

Is to the Bafe A B 100 i •660606 

So is the Tang, of the Z C 36*" 5i;,86i26i 

To the Tree's Altitude 72*65 _ -it86i26i 

Or, thus by making the Perpendicular Radius. 

As'Tang: of the Z F 54'' 
. Is Jto the Bafe lop 
So is Radius 90 



10M3&739 

2-000090 

lo^oopoo 

J 



To the Tree*s Altitude yiSf r86V26i 

What is the Perpendicular Height of a 
Hill, whofe Angle 0£ Elevation taken at the 
Bottom of it was 460, and 160' Yju'ds fltther 
off on a Level with the Bottom of'it, was 31'', 




D 100 



The 



Ht»€»ntS -a9d:DISTANC£i.- tj 

Thc^'«*t«rnrfADgl0' BCA iiiade lefs by 
the Angle. D is equal to the Angle DBC 
(ptrVrppl 5. Scft. ?.) , 

^ - ^ . ■ . . . '^ ' •— • p • 

1 ': . "^y. jSubtraA.' 

'■■'"■; I!l 

, By Cafe I. of oblique Trigonometry, 

o 

' As the Sine of the ^ D B C 1 5 9*41 25196 
' Is'to DC I bo 2 '000000 

' So is the Sine of the ZBDC 31'' 9711^39 

TothffSideB C 199 . 2-298843 

'. Thw to:fi^B.A the Height of the H[ill, 
proceed J^y'the " f Variety of right anglc^. 
Triangles/' 

As Radius ^o lo'oooooo 

Is to the Hypoth»;B C 199 2*298843 

So is the Sine rf thrj(f C 46^ 9*856934 

To the Ptfrpeoill B 'A ■i43* 14 *! 1 55 7 7 7 

•.r. It 



t 
I 

It may 4lfo be fmmd by the 2d. ahd 3d. 1 
Varieftes, tlius: 



As the Secant of the Z C 46^ lo^ 158229 
is to the Hypoth- B,<5 i?99 < 2*298843 
So is the Tang, of the ZC 46** 10^)15163 

To the Perpend. B A I43'i4 ^^^ 55777 
and 

A^ the Secant of the* Z B 44' f675<.;3ci66 
Is'to the Hypoth. 199 2^2(r;fi8iS43 

So is Radius 90 ^ • . . ro-ooodoo 

To the Perpend. I43*i4 .' ^'^55777 

An Obelilk ftanding on the T^op of a De- 
elivity, I meafured tro'm its Bottom a Dif- 
tance of 40 Feet, and then took the Angle 
formed by the Plaui and a line 4r3W£i; tfothe 
Top 41^; andgoingon in tl^e^iaraefjfPif^iaion 
60 Feet farther, the Angle there was 2:$%H-5' 
the. Height of the Inftrument being 5 Feet. 
What was the Height of tlig Obotillu 

You 







You muft firft find the Side B D which you 
;. :. njay do. by^Cafe i, of <>blique angled Tri^ono- 
' niuetry/ 



(/■•■■ 



j^s' Bine of the Z D 1 7^^^ 15^ 9*472086 
' Is to BC 60 1778151 

\'- S*> is the Siuef bfthe ^Czy^^^^' 9*605032 



Tothe.Sid^BD 81:48 






^;^^°97 



-;v 'Ndv*' tft the THahgfe E B D you ha-i^eiwo 
'-■^"•SidesiEB i^ 40,^ B.D ==81-48 and the Mgle 
- '^ <i<mtam^-betweeh therri 4i<> to find jtlie Side 

"■■^■^vjs,.-- -'■" -';:'■"'. . ■■• "'^ "' 

^--'^ In^'1irf!?yHcc''c^6flc .for tiie odiet; |wo 
Apgled^ \yf Case- 3d. ^ttf - dbUqtfc" Tri|^6iiome- 
try, thus: 

M • As 



: As the Sum df twa^Sddes ,x2Jr^4^(J«o842r:9 
: Is tx> their. Differeiafbe 41^.8; ' tity^^^ 
; So is theTaiig. of hatf Ae Suriil -^^ r .. ^\ 
: of the a unknown iK:69^,;30' r^>?7^VA 

To .Tang, ofvhalf thekDiffbr-lii '..^i^ 

1 1 1// 5 5 Greater Z E 

II I I 

27/^5 Leffcr Z D 



Then the Side DE inay b^ found by Cafe 
I ft. of oblique Trigonometry. 

As the Sine of the / E 1 1 1/^55 9*967420 
Is to the Side B D 8 1*48 1*9 1 X097 

So is the Sine of the Z B 41^ 9*816943 

■ : . ' •'■:i ■ • • . 

To the Side DE 57*65i 1760620 

AE-^5;.-: -o^'-r.; ; - / 

A D=62-63 the Heightrequircd. 

Being on the Side df a Ri\*r and walriting 
to know the Diftance of a Houfe which flood 

on 



on the-oth#t 8iiic» I nMiaiuiied^ ^c^o' Yards in 
fright Line by .tha Side, of .the River and 
found tKe twcr .Angles a(t each End of this 
.f/?iie formed by; the odierEnd and the HOufc 
'were A = 73^. 15' and B = 68',,2'. What 
*was the Di^ancc between each Station and 



A. 



tor Ae Side BC, by Cafe ift. oblique 
Trigonometry^ 

As the Sine of the ^^ p 38^/43' 9796206 

Is to the Side,AB -200 2'304030 

SoistheSine<ifthe^A 73V15' 9'98ii7i 

To the Side BC 3(36-19 ^ 2-485995 

'_ For 



F6r ^ie Side ■ A 0, t)y lift toe. - ' 

. . > •■ i J ' f ■ it ;•■■■.'• 

As Sih;&ofthcZ;C,3?^,45-',,, 979629^ 

Is to the Side A B goo , . r a'^jpipjp 

I So is the Sine of the 4 ^ ^^^i^/ 9-967^^5 

,. * To the Siae A C 296' sV ^^ r ; iR-4f f^g? 

Wanting to know the Diftance between a 
Houfe and a Mill which were fcperated from 
me by a River, I took another Station B, at 
the Diftance of- 300 Yards from the firft 
Station A, the Angle fubtended by B, and the 
Mill was 58'',/2o', and by the Mill ^d the 
Houfe 37° ; from B, the Angle fubtended by 
A and tne Houfe was 53**/7'3o^ and by the 
Houfe and MUl 45^,1 5 ^ What is the Dif- 
tance of the Houfe and Mill ? 




fo 



In thcTld^lo ASfl^^^rpuJjave all the 
Angles given, for the Angle HB A=53''/,3o» 
^BA^^etib^ii^le^Ah and (I A' M ids ^if^ti^o' 
iJnA^\jiy%oo\ refpe^JYpl;^ ^v^^Uich aire equal 
^5*'.;i«»'a^thcf>i H^A Bj iherfefoPB th^ Angle 
• H A B ad ded to the Angle H B A and fub-. 
%l^£ll'#bm i8o Deg«ee» ^ll^ giv4 %h^cr«''« 
muiuiiig Angle A H B, thus: 






9Stt^ 



- i 148//50 

' ' . .. -■■ j8qi, o 



A HE 3= 31/110 

And the x\ngle,HBA i* HB A gives the 
Angle A B M =:= 98°; 45' which added to the 
Angle A and fubtrafted from 1 86* gives the 
remaining Angle, thus:. 

ABM98'',45' 
A'S8»2o 



liJo'O 



Z AM3 22,,55 

Then 



fJ4^ ITBXG HT 8 M i>:1 8 T 4N CBS.-^- 
Thcn /or the line A H. 

'.JS;(atbpS(lk A.B 30a : \ t'4./^f1f2i 
Sofe thtSine ofthe^^ABH 2^3* .•J^' 9-9<>5 1 79 

-r-"-^ ■;■-.. , ■_../. :: .,,.... — rrtiT*- 
-Tp*hp Si4i AH 4^5' :'] c^' irKir4i6^8i.65 

For the Side^AMi by the Cmc. 

Asthc Sine ofthc^AMB 22^,25' 9'590386 
IstoAB 300 ^; 2*477i2i 

So is the Sine of the Z ABM 98*^^,45' 9*994915 

To the Side AM 761-46 "' 2-881650 

.1 . ■ 

^ ^ " ■ ■ -fr • :■./■*■ ■^■■■: 

Now in the Triangle AHM*youhave tWo 

Sides and the Z b^ween them^ to find the ^- 

ther Side and Angles, you muft therefore 

proceed by Cafe 3 of oblique Ti%<Siomeliy. 

76 1*46 iSa^'.^o' 

465-91 37u oi^MAH 

The Sum 1 227*37 of 2 S. 143,, o fum of 2 Zs 

Their 295-55 DiiF. yi,/ 30 Half Do. 

As 



HfeTGHtS aAd IxiSTAJ^CES.' 



9? 



As the Siimbf 2 Sides lizy^j' 3*0188890 
Is^to-the: I)ifi«fenc« 295*55 -- ^.Tf^^^b^i 
; : So is Taiig. ofhalf Oie Sum of"! . , « 
,,.- ; th^.ai unknowB Zf ^i^^p/ J ?.°;?^548o 

. . ... I bmmmmi^m 

To. Tang, ofhalf their Di£ T^^;^^;,^ 

i66^;37 GreaterzH 
36,^21 LefTer Z M 



Next for the required Diftance. 

Asthe§irieoftheZAMH36o^^2i' 9.77^847 
Is to the Side A H 465-9 . 2.668365 
So is the Sineof the /HAM 37,^0' 9.779463 

To the Side HM. 474*2 2*675981 



PRQMISCUOUS 



Kg ■■:•••. ■ -,■ 7»4- •> ••'1. «- 

Prbrtiifcuous Qneftiona. ^ 

■ . . ■ ■ ■■ - '■•• . •;.:■.. x' •■-•'-•■^ 
• ':- ■■..<. i ■■.••• :• S : : ;:;- .: .-': 
_ l._ TN the right angled Triartglei A,:RC-|ibf!re 
X are given the Hypothenufe AC uao, 
rdic Angle-4 ^a^.^s' to find jhe :P<£?-p!?4«jiicu- 
lar and Bafe. 

Ans, Perpend. 55*56 and Bale 83' 15, 



%. In the oblique angled pUin Triw^gle C D E 
the Side C D 3=x 59, C P tt 8q and tlvp Angle 
D C E which is contained between , them 
.= j8*^, quere the other Side and Angles. 



* . f I .■ 



Ans. The /E 37V19V -^D io4o;,5o' 1 
and the Side 50'59. J 



3. There is a Triangle ABC whofe Bafe 
A B is 80 and Perpendicular B C i 00, /what 
are the Angles and Hypothenufe ? 

• Ans- The ZA 5i«'n2oV C 38^.z4o' and! 
Hypoth. 128. J 

4* Wanting 



.1 



PROMISCUOUS QUEST IONS. 97 

4. Wanting to know the Breadth of a Ri- 
ver^ ^ fipfs^x^d :? 50: Y^kt^ in, a iiraig^t Line 
clofc by one Side of it, ' and at each End of 
this Line I found the Angles fiibtended by 
the other End, and a Tree clofe by th^ other 
Side of the River, to be 63*" and 7j;*^,^3o'. 
What is the Perpendicular Bieadth. 

Ans. 130*2 Yards. 



5. There is an oblique angled plain Tri- 
angle whcSlfe thfde Sides AB, BC and CA 
-are 60, 100 and 120 refpedively, required 
the Angles. * ' 

Ans. -^C 29^^,56', ZB 93<5,, 49' and Z A\ 



6. In the right angled plain Triangle D E F 
4re given D E the Bafe 76, and HypoTtheiiufe 
DF 90, quere the Angles and Perpendicular. 

Ans. Z F^57^,37', / D^ 3.2^23; and | 



Perpendicular 48*o9* 



I r 



N " z. la 



• 7. ^ ;,In . thd oblique ahgksd plain Triangle :1 
ABG, ara.glvea the Z A 37% -B i^S"* aiadl 
Q 45" Had: the Side A B 109 ; .required the o-. ; 
thcr two Sidefc. ■■•..'■: :;;- ;A 

;.-j... ; ... . : -' \ -.1 ■ - - '. •-.:-a:.': \.: 
Ans. The Side BC ix;'! and AC tyit-J^f, c 



8. From a Ship at Sea I obferved a Point 
of Land to bear E by S, and after failing N E 
12 Miles I let out again and found its bearing 
to be SE by E. How far was thelaft Obler- 
vation made from the Point of Land. 

Ans. 26*07 Miles. 



9. Given in the right angled Triangle, ABC 
the Hypotheaufe AC 650 and Perpendicul^ 
B C 5 bo, I demand the Angles and Bafe. 

Ans. The ZA 5o''i,i7'3 ZC 39^^43' and! 
Bafe A 6415-4. J 

10. Wanting to know the Height of a Sum- 
mer Houfe, which ftood- upon a level Plat of 
Ground, I meafured 60 Yards from its Bottom 

in 



PROMISCUOUS dJJ ESTIONIS; 9» 

in-a direfl: Line, and there took the Angle of 
Elevation of the Top, which I found to be 
52^,.,oV and going 80 Yards farther, foutid'the 
Angle there only 28^ ; quere the Height of die 
faid Summer Houf e the Quadrant being placed 
6 Feet above the Ground ? 

Ans. 7676 Yards, 



II. There is a Triangle ABC, whofe Hy- 
pothenufe AC is 240, and Bafe AB 220; 
what are the Angles. 

Ans. The Z A 36^,2', and Z C 53^,58'. 



1 2. From the Top of a Ship's Maft, which 
wasr 80 Feet above the Water, the Angle of 
Deprelfion of another Ship's Hull upon the 
'Water at a Diftance is 20^ ; what is their 
Diftance. 

Ans. 219.79 Feet. 



FINIS. 



ERRATA. 

Page 14 Line ; forunequal, read equal 
Do. Line 7 for unequal read equal. 
Page 36 Line j for A d read C B. 
Page 38 Line 16 for No. 3 read N0.2. 
Page 4S Line 1 ^ for No. 1 read No* 3. 
Fa£piiZ7//(Seaioo5« 
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